Introduction
The increase in the degree patient compliance with medical recommendations brings considerable clinical and economic benefits for both patients and entire healthcare systems. However, it is not an easy goal to achieve because of numerous factors that can influence the behaviour of patients. To encourage people to be compliant, service providers must identify the determinants of compliance with medical recommendations and understand what barriers may discourage patients from desirable behaviour patterns (Krueger et al., 2005; Golin et al., 2002) . Numerous studies devoted to this issue concern patient factors, i.e. social and demographic characteristics of patients (Golin et al., 1996) , economic and environmental determinants, and the significance of the type pages: [73] [74] [75] [76] [77] [78] [79] [80] [81] Engineering Management in Production and Services of illness (Catz et al., 2000) . Considerable attention has also been paid to the influence the age of patients has on compliance, although such analyses usually concern selected medical conditions (Hinkin et. al., 2004; Michetti et. al., 2016; Krueger et. al., 2015) . Research results indicate that with age patients become more obedient and scrupulously follow medical recommendations. However, such conclusions seem unsatisfactory when one considers the multidimensional consequences of failure to adhere to medical regimens. Therefore, this paper aims to identify factors that have a bearing on compliance with medical advice in various age groups based on results of representative surveys.
Factors determining compliance with medical advice
Compliance with medical advice is understood as the degree to which a patient's behaviour associated with taking medication, adherence to recommended diet, or other changes in lifestyle are consistent with the advice of their physician. This definition implies that the medical recommendations are correct and beneficial for the patient and that the patient's rational behaviour should mean following that advice (Roberson, 1992) .
As research results suggest, patient compliance depends on a number of factors, which have been grouped into several categories: patient factors (Golin et al., 1996; Murphy et al., 2000; Roberts, 2000) , characteristics (complexity) of treatment schedule (Cramer et al., 1989; Turner et al., 2000; Ostrop et al., 2000) , nature of the doctor-patient relationship (Anderson, 1990; Rost, 1989; Kaplan et al., 1989) , type of disease, social and environmental factors (Catz et al., 2000; Gordillo et al., 1999) . Sometimes, the outcomes of research are ambivalent due to relatively low values of correlation coefficients (Vermeire et al., 2001 ). However, it has been indicated that older age, a higher level of education, higher socio-economic status, as well as being retired and married, are associated with better compliance with treatment (Thomas et al., 2006) . Other positive factors include an accessible and comprehensible form of communicating medical information, continuity of healthcare, patient satisfaction, shorter intervals between appointments, and shorter waiting time (Thomas et al., 2006; Griffth, 1990) .
Meanwhile, the complexity of advice regarding therapy methods and insufficient communication between doctors and patients are mentioned as the main reasons for non-compliance with treatment, particularly among older patients with memory impairment (Donovan, 1995) .
Other potential ways to enhance the degree of patient compliance include the types of prescribed medications and techniques to encourage patients to take right doses. And yet, research results unequivocally disprove the efficiency of such practices. Simplification of drug treatment schemes, prescribing fewer medications to be taken at a given time, and development of longer-acting medicines result in simplified treatment regimens rather than in better adherence indicators (Vermeire et al., 2001) .
It is the relationship that is established between a patient and a doctor that determines whether the former will comply with the latter's recommendations. However, the nature of this relationship is rather difficult to examine (Vermeire et al., 2001) . This is particularly true as regards the duration and frequency of appointments and the quality of this relationship: attitudes of a physician towards patients, their respect for patient concerns, their empathy, and the manner of conveying information (DiMatteo, 1994) . This last factor has been investigated in more detail. It turns out that a clear explanation of the correlation between treatment and disease increases the likelihood of good compliance with doctor's recommendations. On the other hand, describing the effects of therapy can adversely affect patient behaviour. Meanwhile, an educational approach aimed at helping patients understand treatment guidelines leads to better adherence to medical advice (Donovan, 1995) .
Therefore, from the point of view of a patient, interpersonal skills of doctors are one of the key factors taken into account when assessing the performance of physicians (Anderson & Dedrick, 1990; Mead & Bower, 2000; Mercer et al., 2001; Assem & Dulewicz, 2014) . Among these skills, one should mention the ability to inspire patient trust (Mechanic & Meyer, 2000; Hall et al., 2001; Maynard & Bloor, 2003; da Silva Terres et al., 2015) . The character of the doctor-patient relationship is a crucial factor that enables the achievement of the desired health outcomes. Medical services belong to the category of high-consequence exchanges, i.e. are associated with difficult choices which might induce stress and strong emotional reactions (Botti et al., 2009; da Silva Terres et al., 2015) . This explains why trust is so tremen-Engineering Management in Production and Services dously significant for healthcare services. Dugan et al. (2005) define it as the patient acceptance of dependence and belief that the doctor will ensure the provision of medical service with the patient's interest in mind (Hall et al., 2001; Gilson, 2003) .
Lack of trust can contribute to patient dissatisfaction and a sense of threat to one's health (Zineldin, 2015) . Nowadays, patients are increasingly better informed and more willing to participate in decisions regarding their health. As a result, the interdependence of doctors and patients is stronger, which means that trust is more dependent on communication, information conveyed during appointments and other factors which strengthen the reliability of doctors' actions (Rowe & Calnan, 2006; Assem & Dulewicz, 2014) . The shift in the nature of the doctor-patient relationship from paternalism to partnership may significantly influence the attitude of patients towards health-related issues, including compliance to treatment. Decisions regarding the course of therapy are taken jointly after the patient has been appropriately informed of any relevant facts that enable him or her to take such decisions (Vermeire et al., 2001) . Patient participation in the care-related decision-making is associated with positive outcomes, such as enhanced adherence, improved illness-related knowledge and health behaviour (Castroa et al., 2016; Bertakis & Azari, 2011) . This type of involvement seems to be the optimal option both for the patients and doctors (Szymańska, 2016) .
The results of a study by Thom (2001) emphasise the significance and impact of the trust in doctors on patient behaviour. According to the author, higher levels of trust ensure a greater likelihood of appropriate absorption of medical information as well as compliance to new drug regimens and acceptance of treatment methods and diagnostics. Krawczyńska (2013) points out that trust in physicians helps create positive patient attitudes to medical innovations and the degree in which they are used in therapy (despite information about the low efficacy of new medical procedures). Erosion of trust leads to other negative consequences, e.g. doubt in medical advice, selfmedication or modification of medical recommendations (Krot & Rudawska, 2016) .
Moreover, research results indicate that distrust affects adherence by increasing treatment-related psychological distress and weakening treatment benefit beliefs (Thrasher et al., 2008) . Distrust stemming from overgeneralisation is a neutral or even hostile attitude towards other unfamiliar members of society. The definition holds that distrust is expressed by such behaviours as guardedness, control (bureaucratic and legal), monitoring, and alertness. Finally, distrust is reflected in social restrictions, i.e. withdrawal from social bonds or business contacts, reluctance to cooperate or share resources (Lewicki & Mcallister, 1998) . Generalised distrust results in an unwillingness to co-operate, which, in turn, weakens the social efficiency of the system. Patient satisfaction is undoubtedly another factor behind the degree of patient compliance. Satisfaction has a strong impact on the health-related behaviours of patients. Study results show that contented patients are more conscientious when it comes to complying with their doctors' advice (McKinley et al., 1997) and follow the recommendations they have received (Grogan et al., 2000; Dang et al., 2013) .
Meanwhile, dissatisfied patients change doctors more frequently, which not only disrupts the treatment process but is also costly for patients themselves as well as for the entire healthcare system (Baker, 1990; Andaleeb, 2001) . Besides, satisfaction with a medical appointment is a vital aspect that influences further health-related decisions. Satisfied patients return to their doctors more often should such a need arise (Ramsaran-Fowdar, 2005 ).
Age of patients and compliance with medical advice
The results of numerous studies clearly indicate that age is a strong predictor of one's beliefs about therapy effectiveness and adherence (Reynolds et al., 2004) . Older age tends to be associated with significantly better medication adherence (Hinkin et al., 2004; Michetti et al., 2016; Krueger et al., 2015) . The higher adherence amongst older patients might be due to their unwillingness to take risks related to their health (Michetti et al., 2016) . Other authors point out that taking medication possibly requires less alteration in lifestyle for older people or these lifestyle alterations necessary for successful adherence are less burdensome for older individuals, who may be able to easier accommodate pill-taking into their daily lives. Older individuals are more likely to have prior experience taking medication for other age-related illnesses and, therefore, may already have become more accustomed to such a routine (Barclay et al., 2007) .
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Besides, older patients might have a greater awareness of mortality and thus have a stronger motivation to adhere to the advice of their physicians. Scrupulous compliance with medical instructions might partly contribute to the lengthening of these patients' lives, as well as explain the statistically significant difference between older and younger patients (Barclay et al., 2007) .
The results of multivariate analyses prove that among younger patients, perceived treatment utility and heightened feelings of self-efficacy are both predictive of adherence. Younger patients believe in their own capabilities and must trust in the recommended treatment methods to follow medical recommendations. The outcomes of surveys among older patients are vastly different. It turns out that neither of the above variables influenced patient adherence to the recommendations of their doctors (Barclay et al., 2007) .
Research methods
The studies conducted so far demonstrate that compliance with medical advice is strictly dependent on several determinants, both patient-related, including the demographic factors (Murphy et al., 2000; Roberts, 2000) , and those related to the course of the therapeutic process (Ostrop et al., 2000; da Silva Terres et al., 2015) . Despite some difficulty in identification of such a set of factors, age is definitely a variable to be taken into account (Krueger et al., 2015; Krivoy et al., 2015) . Additionally, it seems that factors which impact patient behaviour can vary depending on the age of an individual, although little research has been devoted to this issue (Barclay et al., 2007) . Therefore, the purpose of the present study is to attempt identifying the factors which determine compliance with medical advice in different age groups.
The statements used in the questionnaire, which measure each variable (trust, distrust, satisfaction, and medical compliance) have been developed based on literature study (Tab. 1). Each statement was presented to respondents with a five-degree Likert scale. The scales gauging the variables were verified by means of a factor analysis.
The survey was conducted in years 2015/2016, using the CAWI method, on a representative sample of 1000 respondents who declared having used healthcare services in the previous six months. Tab. 2 sums up the characteristics of the research sample.
Research results
Compliance with medical recommendations was analysed by means of statements on taking medications, following the schedules designed by doctors or recommended changes in lifestyle (on a five-point Likert scale from 'definitely agree' to 'definitely disagree'). Respondents declared they tended to adhere to medical advice, although some of them admitted that complying with treatment regimens could be troublesome. The greatest difficulties in following recommendations were related to changes in lifestyle, i.e. altering a diet or levels of physical activity (arithmetic mean 2.85). Moreover, patients occasionally forgot to Engineering Management in Production and Services take prescribed drugs (arithmetic mean 2.35), failed to fill a prescription (arithmetic mean 2.35), failed to take medication (arithmetic mean 2.37), or even discontinued treatment of their own accord (arithmetic mean 2.30). Because the respondents were asked about a variety of behaviours relating to compliance with medical advice, the conducted factor analysis aimed at classifying that wide array of behaviours into relatively uniform subcategories. The factor analysis was performed with the varimax method. Each factor was given a category based on the value of factor loadings. For each identified category, statistical rigour was verified, which proved to be satisfactory as Cronbach's alfa equalled 0.64.
A category labelled 'patient disobedience' was identified among the studied behaviours, and meant an inclination to change drug dosage independently (Q6), stop taking medication altogether (Q7), or even abandon treatment (Q9) as well as refuse to comply with recommendations regarding lifestyle changes (Q12). This category also comprises failure to fill a prescription (Q3).
As previous research results indicate, there are several factors that impact the degree, to which medical recommendations are respected. Because of this, before analysing the outcomes of the discussed survey, it was assumed that 'patient disobedience' could be affected by: all the dimensions of trust in physi- cians, generalised distrust, satisfaction, and demographic variables gender and education. Patient confidence in their physicians, analysed by means of a five-point Likert scale, consisted of four dimensions confirmed by a factor analysis (varimax method). Each factor was given a category based on the value of factor loadings. Apart from trust in the competences of doctors, the conducted analysis allowed the author to identify four additional dimensions: control of competences, trust in benevolence and emotional support for patients, belief that doctors acted in the best interest of their patients, trust in the quality of communication, and trust in the integrity and honesty of doctors.
Like trust, distrust resulting from overgeneralisation was measured using a five-point Likert scale. Using a factor analysis, two dimensions were identified: relational distrust (Cronbach's alfa: 0.25) and distrust of strangers (Cronbach's alpha: 0.55).
Satisfaction is a one-dimensional construct and was gauged using eight statements in a five-point Likert scale format (Cronbach's alpha: 0.85).
Bearing in mind the purpose of this paper, i.e. identification of factors determining patient compliance in particular age groups, a multiple regression analysis was performed, using the method of stepwise regression, where the tendency to disobey medical advice was the dependent variable, while the abovementioned determinants were independent variables, and the age of the respondents (divided into three categories: up to 34 years of age, 35-44 years and above, and over 45) was the grouping variable. As a result, three models containing statistically significant factors influencing patient compliance were obtained.
Three main dimensions of trust have a crucial impact on adherence to medical advice by the youngest respondents (up to 34 years of age): control of competences (positive correlation) and trust in the integrity and honesty of doctors (negative correlation), as well as relational distrust (negative correlation) and gender (Tab. 4). Among the youngest patients, control of competences is the strongest determinant of disobedience, i.e. the more a patient is inclined to verify the diagnoses provided by doctors, the more often one becomes insubordinate, changing treatment regimens of one's own accord. At the same time, the greater the declared distrust in relationships with others, the more proclivity to disobedience. Meanwhile, confidence in the integrity and honesty of doctors is a factor that prevents respondents from disobeying their medical recommendations. It is worth mentioning that among the youngest patients, it is men who are more likely to ignore medical advice.
In the second age group, i.e. people aged 35-44 years (Tab. 5), factors determining compliance with medical advice turned out to be slightly different. For these respondents, patient satisfaction as well as trust in the benevolence of doctors and emotional support proved to be statistically significant factors that influenced their adherence to medical recommendations. Moreover, their compliance was largely affected by their distrust of strangers: the higher it was, the greater was the 'independence' of patients.
As far as the oldest age group is concerned, patient compliance is determined firstly by control of competences (positive correlation), patient satisfaction (negative correlation), and the gender of the survey participants (Tab. 6). The greater is the need to control the diagnoses made by doctors, the higher is the likelihood that the patients will arbitrarily change treatment regimen. On the other hand, as the satisfaction of patients grows, their tendency to defy medical advice diminishes. Gender is a factor that determines patient compliance to slightly a lesser extent. Women show less inclination to disobey. 
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In the last model, the r2 indicator amounts to 5%, which might mean that only 5 percent of the variability of the dependent variable patient compliance is explained by the independent variables, i.e. those included in the model. In the social sciences, where it is hard to specify such models, low R-square values are often expected. Consequently, researchers recommend considering such models be provided that the independent variables are statistically significant because only then their predictive value is confirmed. Possible doubts arise as to the precision of explanation, although in social sciences, this is less important (Bedeian & Mossholder, 1994) .
Conclusions
Improving the degree, to which patients adhere to their medical advice has a great significance for the state of their health as well as the condition of the entire healthcare system. For this reason, numerous researchers have devoted their studies to this problem (Cramer et al., 1989; Vermeire et al., 2001; Golin et al., 2002) . Interest in this research area is motivated not only by concern for the potential consequences of non-compliance with medical regimens but also stems from the variety of reasons for the 'insubordination' of patients. If we specify what these reasons are, it will be possible to prevent undesirable behaviours.
The age of a patient is a factor that determines the consistency of adherence to medical recommendations (Hinkin et al., 2004; Michetti et al., 2016; Krueger et al., 2015) . This explains why attempts have been made to identify the factors that influence the level of patient disobedience in three age groups. As the results of previous research indicate, the reasons for willingness to comply can be found in the quality of the doctor-patient relationship, i.e., among other things, trust in the doctor (Thom, 2001) , satisfaction with the medical appointment (McKinley et al., 1997; Grogan et al., 2000; Dang et al., 2013) , and the overall distrust towards strangers (Thrasher et al., 2008) .
Control of competences is one of the strongest factors which is common for the oldest and youngest groups. In both of these age groups, constant verification of doctors' decisions leads to a greater freedom of interpreting medical advice and introducing arbitrary changes to medical regimens, i.e. alterations in treatment methods, drug dosages, or even discontinuation of prescribed medications. Interestingly, trust in the integrity and honesty of doctors is significant for the youngest patients, i.e., the higher is the level of trust, the lower is the tendency to non-comply. Meanwhile, among older patients, this kind of trust is not important at all. Another type of trust is related to the benevolence of doctors and is significant to patients of the middle age group. Satisfaction is a significant predictor in the two oldest groups of patients. High levels of satisfaction seem to deter people from non-adherence to recommended treatment regimens.
The behaviour of patients, particularly younger ones, is also dependent on the level of distrust. However, in the youngest age group, relational distrust plays the most important role, while in the age group 35-44, distrust of strangers is more significant.
Having analysed the determinants of patient behaviour, one can conclude that the compliance of the youngest patients depends on the relational approach, i.e. the ability to build trust-based relationships with more or less familiar doctors or other strangers, to a greater extent than in the other age groups. In the age group 35-44, patients are more responsive to 'enjoyment' , i.e. their level of obedience depends on a satisfying and congenial atmosphere. Meanwhile, the behaviour of the oldest patients is solely dependent on the character of their relationship with a doctor. The results of the present study confirm that age is a strong determinant of patients' adherence to medical advice. Additionally, they provide knowledge about the nature and diversity of factors that lie behind patient compliance in various age groups. This knowledge can prove particularly useful to doctors as it offers guidelines for creating such relationships with patients that will encourage and motivate them to follow the recommendations of their physicians.
